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3I. Summary
Proximity to transit stations can positively influence property values if it improves
accessibility of commuters to business districts and other desirable locations, but it can
also de-value properties due to negative externalities associated with living next to
railroad tracks. This paper examines the impact of the proposed Regional Rail Transit
System on real estate in the Triangle region of North Carolina. First, the paper reviews
similar studies of real estate speculation surrounding transit systems and discusses the
varying results. Due to uncertainties surrounding this proposed system, the study
performs an analysis of the volume of market transactions rather than changes in property
values. Results came from an evaluation of the number of property transactions in a
three-quarter mile radius around the proposed West Raleigh Station and an equally sized
comparison area over the course of planning the transit system. Data showed a
significant increase in the number of property transactions surrounding the station site
over the comparison area after the announcement of the station. Furthermore, property
transactions within the quarter-mile radius around the station site saw the largest increase
after the station announcement. These results suggest that speculation on properties near
transit stations may have taken place after the Regional Rail System had been announced.
II. Introduction
The Triangle Region of North Carolina needs a Regional Rail Transit System to help
direct and shape future development in the region. Proponents of a rail system contend
investments in rail mass transit can help curb future sprawl by encouraging higher
residential densities around station nodes in mixed-use, pedestrian oriented “transit
4villages.” Focusing growth along the rail line could also help preserve open areas that
might otherwise be developed, make better use of existing infrastructure, and help relieve
congestion on roads. Critics of a rail system connecting Raleigh, Research Triangle Park
(RTP), and Durham argue that the high costs of a system will be wasted on a service
unable to meet the needs of commuters in the low-density, sprawling development
pattern of the Triangle.
Mixed reactions toward Triangle Transit Authority’s (TTA) Regional Rail Transit System
in the Triangle have made it unclear how the region has anticipated and valued the rail
system thus far. Examples of transit-oriented development exist, such as the Triangle
Metro Center project in RTP, which demonstrates at least one developer anticipating the
success of the commuter rail. Although this represents evidence of speculation by an
individual developer regarding the future success of a rail system in the Triangle, one
project cannot gauge the overall anticipation. This study intends to test for any
measurable reaction in the real estate market during the planning and approval of TTA’s
Regional Rail System plan.
III. TTA Regional Rail System
The North Carolina General Assembly created the Triangle Transit Authority in 1989 to
help provide long-term transportation options to a metropolitan area that had previously
focused its efforts on highway construction to relieve growing congestion. TTA worked
with state and local government partners and other key stakeholders conducting technical
studies and carrying out the Triangle Fixed Guideway Study to identify transit
5alternatives. After five years, the TTA Board of Trustees adopted Recommendations for
a Regional Transit Plan on October 25, 1995. Part of this plan called for a commuter rail
line connecting Duke University/Durham, Research Triangle Park, Morrisville, Cary,
downtown Raleigh, North Raleigh, and eventually Raleigh-Durham International Airport
and Chapel Hill. The proposed rail line would extend 28 miles on new tracks in existing
North Carolina Railroad and CSX Railroad rights-of-way. A dedicated two track system
was planned to provide regular service, initially running every 15 minutes during peak
hours and every 30 minutes during off-peak hours or weekends, 18 hours a day, 7 days a
week. The Diesel Multiple Unit vehicles selected for the system average 34 miles per
hour, including the station stop time, compared to an average of 10 to 15 miles per hour
for buses.
The Triangle Fixed Guideway Study initially recommended 16 different station locations
based on their proximity to existing activity centers and for their potential to support
future high-density growth. Figure 1 shows a system map with the original 16 stations.
Most of the 16 stations identified began with multiple sites considered possible for
construction of a station. TTA used engineering and other technical studies to review
each alternative site on the basis of environmental impact potential, design issues,
development and redevelopment potential, nature and population of service area, cost,
traffic circulation, accessibility, and other concerns. The technical team eliminated sites
unable to support the physical elements and operational requirements of regional rail
transit. Two rounds of community meetings with the public and other key stakeholders
6eventually produced the best alternative station locations for the 16 initial Regional Rail
Transit System stations.
The next step involved a Draft Environmental Impact Statement (DEIS) to study more in
depth the features of each station and their potential impacts on the environment. In
October of 2000, the public received the DEIS results in a series of stakeholder meetings.
Comments from these meetings, the findings of the DEIS, findings of the Final
Environmental Impact Statements, and information from local governments resulted in
the final selection of station sites by the TTA Board of Trustees in fall 2001. Original
plans called for these 16 stations in Phase One to be operational by 2002, lines to RDU
Airport and Chapel Hill in Phase Two to be operational by 2010, and the extensions to
other outlying areas completed by 2020.
Various setbacks have continually caused alterations to TTA’s plan and pushed the
proposed start dates back, as well as cutting the number of stations to 12 in the first
phase. The Federal Government is expected to fund up to 60 percent of the Regional Rail
Transit System, with state and local governments securing the remaining monies.
Originally, the Federal Transit Administration (FTA) and Congress provided strong
financial and policy support, helping TTA in the intense national competition for scarce
federal transit dollars. In 2005, the FTA carried out a re-evaluation of the rail system
resulting in a rating of “not rated,” meaning the project did not receive recommendation
for funding in the President’s budget. The FTA cited problems with the regional transit
7model and other assumptions used in the plan as reasons for the lower rating. TTA is
currently working to revise their transit model and make the project more cost effective in
hopes of receiving funding in 2007, beginning construction in summer of 2007, and
opening for revenue service in 2009.
IV. Literature review
Urban economic theory uses the land rent gradient to explain decreasing land values as a
function of higher transportation costs associated with increasing distance from the
Central Business District (mono-centric city model). Mass transit systems, usually built
around nodal access points, are believed to follow the land rent gradient on a smaller
scale. Capitalization theory suggests that improvements to public services, such as access
to mass transit, will transfer the additional benefits to adjacent properties in the form of
increased market values.
Studies focusing on the effects a new transit system has on real estate have utilized a
limited number of methodologies. Hedonic price models have commonly been used to
measure changes in property values to assess the reaction of the real estate market to
mass transit. A hedonic model assumes that the price of properties is a function of many
different attributes. The model allows the analyst to isolate the implicit price of each
attribute, such as “distance to nearest station location,” while controlling for all other
factors affecting property value.
8Methodologies analyzing changes in property values involve either measuring the value
of the same properties at two different points in time, or the difference in value between
two separate sets of parcels at the same point in time. Studies measuring the change in
property value between the station development period and the system operational period
(illustrated in figure above), promote the idea that demand to live near a transit station
will increase once the transit system becomes functional (see for example Gatzlaff and
Smith 1993 and McMillen and McDonald 2004). Other studies just examine the change
of property values according to distance from stations after the stations open and the rail
system becomes operational (see for example Nelson 1992 and Al-Mosaind et al 1993).
Gatzlaff and Smith (1993) used a hedonic price model to study the effect of the 21 mile
heavy-rail Metrorail system in Miami-Dade County on residential property values.
Opened in 1984, the Metrorail serves a decentralized growth area much like the Triangle
Region. The study examined repeat sales of residential properties within one square mile
of eight stations for a period of 13 years before the system opened until six years after
opening, and compared these to the rest of Dade County. Results found weak evidence
that properties surrounding stations grew in value at a higher rate than the rest of the
MSA, and found distance from the station to have no impact on value. The price index of
station area properties did grow at a higher rate from 1978-1981, possibly because of the
station announcements. The authors also discussed the variation of appreciation across
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9different types of neighborhoods. High priced neighborhoods observed a slight increase
in home values near metro stations, while neighborhoods in decline experienced almost
no benefit to home values near metro stations.
Nelson (1992) goes even further into the effects of neighborhood characteristics on
reactions to rail transit in his study of Metropolitan Atlanta Rapid Transit Authority’s
East Line in Dekalb County, Georgia. The East Line provided a good subject for
comparison as neighborhoods along the north side of the tracks were middle income and
the neighborhoods to the south were low-income areas. In 1980, the north side of the
tracks had a mean housing value and a mean income twice as high as the south side. The
results of this study opposed those seen in Miami, as property values near transit stations
increased on the south side lower-income neighborhoods, as much as $1,045 for every
100 feet closer to the station. Property values fell by $965 for every 100 feet closer to the
station in the higher income north-side neighborhoods. Nuisance effects of noise, visual
intrusion, and the perception of crime may have caused rising prices farther north of the
rail station. The value of accessibility provided by the rail may have overcome these
negative externalities in the low-income neighborhoods, thus increasing demand to live
next to the rail station.
Al-Mosaind, Dueker, and Strathman (1993) produced a study on the difference in home
sale prices within 500 meters (1/4 mile) of seven suburban light-rail stations in Portland,
Oregon, compared to the rest of the MSA. A hedonic price approach found a 10.6%
premium for houses within 500 meters of a station, equally felt for all homes within that
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radius. Another model that was statistically weak, showed a negative price gradient for
homes within the 500 meter radius, meaning proximity to the station meant higher prices.
The authors stressed that positive effects of accessibility are stronger than negative
nuisance effects in Portland, but that where transit plays a minor role, transit’s impact on
property values will be minimal.
Nelson and Al-Mosaind et al showed measurable effects of an operational transit system
on property values, whereas Gatzlaff and Smith did not. However, Gatzlaff and Smith
did show potential real estate speculation as a result of the station announcements, during
the anticipatory period. Damm, Lerman, Lerner-Lam, and Young (1980) produced the
earliest study on pre-implementation effects of a commuter rail system on property
values. Their study focused on owner-occupied single-family dwellings, multi-family
buildings, and retail establishments surrounding proposed Washington Metrorail stations
located within the District of Columbia. They used a hedonic price model to analyze how
variables related to each station, demographics surrounding the station, and parcel
specific characteristics affected property values. The Washington Metropolitan Area
Transit Authority opened the Metrorail for service in 1976, so the study focused on the
anticipatory period of 1969 to 1976. Three models represented single-family dwellings,
all of which demonstrated that greater distances to a metro station caused a decrease in
the transaction price. Demographic and parcel attributes having a strong influence on the
models included income, employment densities, quality of housing stock, distance to
metro station, and lot area. The authors emphasized that further study of property values
near Metrorail stations after the opening of the rail system would be necessary to reveal
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how the values differ from those during the anticipatory period. The authors also
recommend similar studies be carried out in other cities expecting new forms of transit,
and that cities with less active real estate markets than D.C. might show slower rates of
change in property values.
The study by Damm, Lerman, Lerner-Lam, and Young addressed property values during
the anticipatory period, but their study came late in the anticipatory period, well after the
approval the system route and stations and after the start of construction. McDonald and
Osuji (1994) also conducted a study of the anticipatory period before the opening of the
Midway Transit Rapid Line in Chicago, but they tested property values from before and
during the anticipatory period. The Midway line extends from Chicago to Midway
Airport and provided the first rapid transit to the southwest quadrant of the city. This line
became operational in October 1993, but the study examines changes in prices between
1980 and 1990. Measuring land values at these two points in time specifically tests the
change in residential land values from before the announcement of the transit project to a
point in time after, but before the system became operational. McDonald and Osuji
found residential land values within one-half mile of station sites 17% higher in 1990
than they otherwise would have been, due to their proximity to stations. The real estate
market anticipated and speculated on the opening of the Midway Transit Rapid Line, as
these results came three years prior to the system being operational.
McMillen and McDonald (2004) studied the effect of the Midway Rapid Transit Line on
single-family housing values, and found similar results, but also examined changes over a
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17 year period spanning from 1983 through 1999. A longer study period allowed them to
examine changes in value during the entire process of implementing the railway, from a
few years before announcement until a few years after opening. They used a hedonic
approach, as well as a repeat sales estimator, to determine both the temporal changes in
value and the aggregate benefit of the new railway. Results revealed values of properties
near the transit stations to be originally much lower than outlying properties, which they
attribute to routing the system through existing railroad rights of way and industrial areas.
Anticipation of access to rail transit overcame the negative externalities of proximity to
the rail line, as property values around transit stops began to rise as early as 1987, six
years before the line even opened. The sharpest increases in prices between 1986 and
1994 came in close proximity to the rail stations, while from 1994 to 1998 the largest
price increases shifted to properties farther from the rail stops. Apparently, the real estate
market had anticipated the opening of the Midway Line in 1993 for several years, but
expectations must not have been met for some reason as the effects tapered off after
project completion. Once a rail system becomes operational, prices may still adjust
depending on how successfully the railway meets expectations.
Changes in property values have been a preferred method to measure real estate
speculation around transit stations because these changes tend to occur before actual
changes in land use. Studies in Miami, Chicago, and Washington D.C. showed
anticipation of a transit line by measuring changes in property values before and after the
announcement of the transit line, but before the line became operational. What would
happen if knowledge of a transit line and/or the location of transit stations had not been
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made one-hundred percent public knowledge, or had only been preliminarily decided
upon? Would market anticipation for this incomplete, and perhaps unofficial
information, be possible? Economic theory would suggest that indeed, even incomplete
information would lead to changes in behavior. However, a study using the price of
market transactions to measure property value should assume that all the current and
future conditions regarding each property are one-hundred percent public knowledge.
Only then can a true market value be found, because if full information is not disclosed
then the properties may be undervalued. This means that the potential for a commuter
rail system adjacent to a property should be common knowledge and established in order
to reveal a true market value for the property. If insiders know prior to the public where
a station will actually be located, then insider buying of properties in its vicinity may take
place. In this case, evidence of increased property values might not exist because the
owners would be unaware of this perceived value added to their property. Thus, a study
examining the volume of market transactions could instead be used to measure the
speculation by the real estate market. Although no studies could be found using this
methodology, it may prove to be useful for measuring anticipation of TTA’s Regional
Rail System.
V. Methodology
The success of a regional rail system in the Triangle has been in question ever since its
preliminary planning began in 1990. Even when TTA announced the rail plan and
potential station sites in 1995, the idea still received criticism and people doubted its
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potential for success. Real estate speculators may have been able to buy up properties
near potential transit stops without paying higher prices due to uncertainties surrounding
the rail plan. Even if a small percentage of real estate investors chose to value the
opportunity to purchase land near the proposed stations, there could have been a
noticeable difference in the level of market transactions. A small number of investors
and unchanging property values, equating to low demand and low prices, would facilitate
an especially high rate of transactions.
Since the TTA Regional Rail System has continually encountered problems throughout
its planning and approval process, this study chose to explore anticipation and
speculation by measuring the change in volume of market transactions rather than the
change in market value of properties. The rail system has not opened yet, so this paper
will analyze the volume of market transactions only during the planning process up until
the present. The results should reveal if real estate developers or investors, either with
inside knowledge of TTA’s planning or a willingness to take on risk, may have been
speculating by buying up properties near potential station sites.
Using volume of market transactions instead of property values allows the study to
include all property types, not just residential properties. Most studies have been done
using single-family detached housing information because it is the most readily available,
but this excludes data on other residential property types, as well as parcels with
commercial, office, and industrial uses. Commercial and office properties may actually
benefit more than residential properties from accessibility to transit, and thus could be
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better investments than single-family detached houses near transit stops. Plus, in
developed areas it has become common for developers to assemble parcels of various
current uses for redevelopment projects. Using only single-family residential parcels also
excludes important information regarding the purchase of any vacant parcels close to the
station with the potential for infill development. Only by measuring the transactions of
all property types surrounding a station can the anticipation and demand for the rail
transit system be measured completely.
Problems with counting market transaction volume to measure anticipation exist, such as
the inability to account for outside factors that may be affecting the volume of sales.
Market-wide factors such as low interest rates or a recession should have similar effects
on sales across the entire MSA, so the examination of a comparable study area should
effectively control for any market-wide factors affecting property transactions. A
comparison study area must have similar site characteristics and no radical changes in
land-use during the study period. Another method to overcome the effect of outside
influences would be to compare the market transactions of continuous concentric rings
around the proposed station site. The focus area would be a quarter-mile radius circle
around the station, compared to a ring from a quarter mile to one-half mile, and another
from one-half mile to three-quarters of a mile. Not only would this method cut down on
the influence of outside factors on market transactions, but results may show more
interest in properties directly next to the station.
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If Triangle residents truly believed that the Regional Rail System would provide an
economic benefit to commuters, then the demand should have increased for transit-
accessible locations when the TTA announced their plan. Opponents of the rail system
argue the proposed TTA Regional Rail System plan does not currently provide access to
dense employment, commercial, residential, and recreational areas. If this is the
universal feeling concerning the rail system in the Triangle, then a commuter train may
not be valued until the system actually opens and destinations along the route see dense
development. This study intends to test if any signs of this necessary development may
have started over the course of the rail planning and development period. If residents and
developers have seen potential value in transit accessible locations, then a run on the
limited supply of properties near stations may have occurred.
VI. Selection of Study Periods and Area
In order to test any changes in market transactions due to the announcement of the TTA
rail stations, study periods needed to be identified for comparison purposes. Two
important dates during the planning of the rail stations occurred in the fall of 1995 when
TTA preliminarily announced station locations, and the fall of 2001 when TTA decided
on final station sites. Based on these dates, three study periods were selected. The period
1992 to 1995 represents the planning stages of the system before the system route and the
alternate sites for stations were selected. During the period of 1996 to 2001, TTA
narrowed down potential station locations through community meetings and studies.
This time period represents the time of the greatest potential for real estate speculation
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because the general vicinity of station sites had been announced and final sites gradually
become apparent. The time period of 2002 to 2005 represents a time for reactions to the
final station announcements, as well as any possible reactions to the complications and
delays TTA encountered with funding and approvals.
Of the 12 proposed rail stations in the first phase of the TTA rail service, the West
Raleigh station met many criteria that made it the optimal station on which to perform a
study of real estate speculation. First, the West Raleigh station was not situated in a
dense urban area. Other stations could be eliminated as possibilities, such as Government
Center, Downtown Raleigh, Downtown Durham, and Downtown Cary, because of their
location in high-density urban areas. Existing density does not allow for as many
development opportunities and the real estate markets in urban areas have been
influenced by numerous factors spanning the past 14 years. Triangle Metro Center and
North RTP had too little a number of large parcels to measure property transactions. Of
the remaining six stops, the West Raleigh Station had the largest number of diverse
parcels surrounding the station, and had seen little new development in its vicinity over
the time period of the study. Figure 2 provides an aerial view of Raleigh and the location
of the West Raleigh Station relative to the rest of the city.
The Wake County website provided shapefiles of Wake County boundaries, streets,
railroads, and parcels to be manipulated in ArcGIS 9.1 software by ESRI to perform a
more detailed assessment of the station area. Based on information from the Station Area
Guidelines manual, a new shapefile was created in ArcGIS containing the approximate
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station site as a point feature. Three concentric circles were then buffered around the
West Raleigh Station at incremental radii of one-quarter, one-half, and three-quarters of a
mile. Figure 3 shows the West Raleigh Station site and the buffer rings around it. To
establish the parcels considered to be within the first radius (quarter-mile), the “select by
location” function selected parcels based on their center points being located within the
quarter-mile buffer. To establish parcels within the half-mile ring, parcels with their
center points within the entire half-mile buffer were selected, and then parcels with their
center points within the quarter-mile radius were removed from this selection. This
process was repeated to produce the parcels within the three-quarters of a mile ring
around the West Raleigh Station as well. The parcel center point method seemed
appropriate for this study because theoretically, over half of each parcel selected should
be within the buffer being measured in order to be counted in that range. The intersection
method of selecting parcels seemed inappropriate because a large parcel might be
included in the quarter-mile radius even if only a little corner intersected that buffer line.
This could skew the analysis because even if the majority of a parcel’s land mass is
located one half-mile away, and should be included in the half-mile buffer, the
intersection method of selection would include this parcel in the quarter-mile buffer.
Another selection method identified parcels completely within one buffer, but this would
exclude any parcels that overlapped two different buffer ranges. An exclusion of these
parcels leave out a large number of parcels relevant to the study and thus did not make it
a viable option.
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Parcel attributes then had to be extracted into Microsoft Excel to perform further analysis
on the characteristics of the station area. The characteristics of each ring and the total
area would be needed in order to search for a comparison study area with similar
characteristics. The quarter, half, and three-quarter mile rings contained 41, 171, and 322
parcels respectively, for a total of 534 parcels at the end of year end 2005. According to
the attribute “Land Class” for each parcel, the current usage of the study area consisted of
62% residential, 21% vacant, 10% commercial, and a variety of other minor uses. The
current zoning of the station area showed 72% of parcels zoned residential as of the end
of 2005, and 1971 as the median year built of structures.
VI. Comparison Area Selection
The West Raleigh Station site is located less than a quarter of a mile from the I-40 and
Chapel Hill Road interchange, potentially a major factor in the value of real estate within
the station area. In order to compensate for this site factor, a comparison study area
needed to be within the same range of an interchange on I-40 or I-440. After narrowing
the search to sites by interchanges, new point shapefiles were created and placed next to
identified interchanges. Three-quarter mile buffers around each point showed the number
and characteristics of the parcels surrounding each point and allowed for comparison to
those of the study area. Testing a succession of different point locations at each
interchange finally revealed the best possible match.
The optimal comparison study area identified is located two exits south from the
proposed West Raleigh Station site, at the interchange of I-40 and US 1/64. Figure 4
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displays the comparison site selected with a three-quarter mile buffer. The center point
of the comparison area is on the east side of I-40, about 1.7 miles from the West Raleigh
station site. The edge of the three-quarter mile buffer around the station and the three-
quarter mile buffer around the comparison point are only a quarter of a mile apart. Figure
5 shows the proximity of both sites to each other. Besides both points being directly off
I-40 and near interchanges, both areas have similar characteristics as well. The
comparison area has 528 parcels and covers 716 acres, compared to the study area’s 534
parcels and 761 acres. This translates into an average parcel size of 1.36 and 1.42 acres
for the comparison and study areas respectively. The comparison area has a land use
breakdown of 80% residential, 9% commercial, and 6% vacant. The study area contains
a smaller amount of residential parcels (62%) and a larger amount of vacant parcels
(20%). For both areas, 1971 is the median year built of structures.
The close proximity of this comparison area to the West Raleigh Station helps control for
any outside factors that may influence the number of house sales, such as demographics
or changing perceptions of this part of Raleigh. The comparison area is located just
across I-40 from the Crossroads shopping center, which is a massive shopping complex
of big box and other retail stores, as well many restaurants. Crossroads shopping center
has been developing since 1991, and could possibly have had some influence on sales in
the comparison area. An interstate highway forms a barrier between the shopping center
and the comparison area though, causing it to be a completely automobile dependent
shopping center. The West Raleigh station is less than two miles away from Crossroads,
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giving it just a slightly longer commute time to the shopping center than the comparison
area, and making it a negligible factor.
VII. Data Collection
After both the station and comparison areas had been set, property transactions could be
found using the Wake County website’s “Real Estate Property Search” tool
(http://msweb01.co.wake.nc.us/realestate/). The parcel identification number (PIN) of
each parcel, acquired from the PIN_NUMBER column of the attribute table, had to be
manually entered into the “Real Estate Property Search” to access information about each
parcel. The “Deeds” tab at the top of each parcel’s page contains information about all
transfers of deeds on the property, including the date of transfer and any money
transacted, indicating a sale rather than another type other transfer. After viewing deed
transfers for each parcel, a record was made for any transfer including a money exchange
and a date within the 1992-2005 study period. Table 1 shows the number of transactions
separated by both geography and time period.
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Number of Transactions
Quarter
Mile
Half
Mile
Three
Quarter
Station
Area
Comparison
Area
1992-1995 5 21 46 72 102
1996-2001 26 19 150 195 138
2002-2005 18 13 66 97 103
Total 49 53 262 364 343
Total Lots 41 171 322 534 528
Table 1 - Number of property transactions for different rings of station area and the
comparison area.
VIII. Data Analysis and Results
For analysis purposes, the transaction numbers had to be normalized to compensate for
the differing number of parcels within each geography and the study period 1996-2001
being two years longer than the others. First, the number of transactions in each
geography had to be taken as a percentage of total parcels in each geography. Then these
numbers had to be divided by the number of years in each study period. Table 2 shows
the resulting percentage of parcels transacted per year (% par/yr).
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Percent of Parcels Transacted per Year
Quarter
Mile
Half
Mile
Three
Quarter Station Area
Comparison
Area
1992-1995 3.05% 3.07% 3.57% 3.37% 4.83%
1996-2001 10.57% 1.85% 7.76% 6.09% 4.36%
2002-2005 10.98% 1.90% 5.12% 4.54% 4.88%
Table 2 - Per year average of the percentage of parcels within each geographic range
transacted.
Station Area vs. Comparison Area
The entire three-quarter mile radius around the West Raleigh station experienced a total
of 364 transactions distributed unevenly amongst the three study periods. Prior to the
preliminary announcement of station locations, the station area transacted 3.37% par/yr.
After the preliminary announcement, the % par/yr transacted increased 81% to 6.09%
par/yr transacted for the following six year period of 1996-2001. During the period
2002-2005, the % par/yr transacted decreased 25% to 4.54% par/yr, but still stood 35%
higher than the original level of the 1992-1996 period.
The comparison area showed only small fluctuations in the % par/yr transacted relative to
the West Raleigh Station area. A total of 343 transactions occurred in the comparison
area during the entire study period, only 21 fewer than the station study area, but
distributed more regularly over time. The comparison area saw 102 transactions between
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1992-1995, 138 between 1996-2001, and 103 between 2002-2005. This translated into
4.83, 4.36, and 4.88% par/yr transacted respectively. This steady level of transactions
resulted in a 10% decrease of % par/yr transacted between the first two study periods,
followed by a 12% increase between the last two periods.
The comparison study area experienced 43% more % par/yr transacted than the station
area during the initial study period, but after the preliminary announcement of the station
locations the station area had 40% more % par/yr transacted than the comparison study
area. The differences between the station area and the comparison area during the first
two periods both tested significant at the 99% confidence level. No significant difference
existed between the station and comparison areas during the 2002-2005 study period.
Figure 6 shows the complete results of all significance testing.
Change in Station rings over time:
The quarter-mile radius around the station site, theoretically the most likely to see real
estate speculation, experienced increases in the % par/yr transacted in each successive
study period. Before the preliminary announcement of the rail station locations at the end
of 1995, the quarter-mile ring saw 3.05% par/yr transacted. During the six years after the
announcement of the station, the % par/yr transacted increased 247% to 10.57 % par/yr.
The quarter-mile ring underwent another increase after the announcement of the final
station locations in 2001, jumping 4% to 10.98% par/yr transacted between 2002-2005.
Both of these changes held significance at the 95% confidence level.
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Conversely, the half-mile radius ring saw no significant difference in the % par/yr
transacted between the three time periods. Originally, at 3.07% par/yr transacted during
1992-1996, this number fell to 1.85% between 1996-2001, and inched back up to 1.90%
par/yr transacted from 2002-2005.
The % par/yr transacted in the three-quarter mile radius ring around the West Raleigh
station proved volatile as it experienced large swings between each study period. From
3.57% par/yr transacted during 1992-1995, an increase of 117% to 7.76% par/yr occurred
during 1996-2001. The three-quarter of a mile ring followed up this large increase with a
34% drop in % par/yr transacted, falling to 5.12% par/yr between 2002 and 2005. Both
of these differences proved highly significant.
Difference in Station rings during each time period:
The quarter-mile buffer had the lowest % par/yr transacted of all the rings around the
station before the preliminary announcement of the station areas, but had significantly
higher levels of % par/yr transacted after the announcement. During the 1992-1995 pre-
announcement period, the quarter-mile ring had 3.05% par/yr transacted, compared to
3.07 and 3.57% par/yr in the half and three-quarter mile rings respectively. No statistical
difference existed between these figures. During the period after the preliminary
announcement of the station, the quarter-mile ring experienced a larger % par/yr
transacted than both the half and three-quarter mile rings. The quarter-mile ring had
10.57% par/yr transacted between 1996-2001, while the half-mile ring had only 1.85%,
and the three-quarters of a mile ring 7.76% par/yr transacted. After the announcement of
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the final station locations, the % par/yr transacted rose in the quarter-mile ring again,
while this number fell in the three-quarter mile ring and stayed statistically the same in
the half-mile ring. Between 2002-2005, the quarter-mile ring experienced 10.98% par/yr
transacted, while the three-quarter mile ring saw only 5.12% and the half-mile ring 1.90%
par/yr transacted. The proportion of parcels transacted in the quarter-mile buffer during
the two periods following the station announcement proved significantly higher at the
95% confidence level.
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Year by Year Analysis:
Examining the number of transactions during each individual year of the study period
provides the potential for more detailed analysis. Table 3 shows the results of these
numbers normalized for the number of parcels in each geography.
Percent Parcels Transacted
Year
Quarter-
Mile
Half-
Mile
Three-
Quarter
Station
Area
Comparison
Area
1992 0.00% 1.75% 0.31% 0.75% 6.82%
1993 9.76% 5.26% 4.35% 5.06% 4.92%
1994 0.00% 2.34% 4.97% 3.75% 3.79%
1995 2.44% 2.92% 4.66% 3.93% 3.79%
1996 14.63% 1.17% 3.11% 3.37% 4.36%
1997 21.95% 1.75% 16.46% 12.17% 4.36%
1998 2.44% 3.51% 11.80% 8.43% 4.55%
1999 9.76% 1.17% 3.73% 3.37% 4.73%
2000 4.88% 1.75% 4.04% 3.37% 3.60%
2001 9.76% 1.75% 7.45% 5.81% 4.55%
2002 4.88% 2.34% 2.80% 2.81% 2.46%
2003 14.63% 2.92% 4.04% 4.49% 6.06%
2004 4.88% 0.00% 7.45% 4.87% 4.73%
2005 19.51% 2.34% 6.21% 5.99% 6.25%
Table 3 - Percentage of parcels transacted within in each geographic range during individual years.
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By visualizing the percent of parcels transacted every year, it becomes more obvious
which years had the most influence on the results for each study period. The large
increase in the % par/yr transacted in the quarter-mile ring during the period 1996-2001 is
heavily weighted toward the beginning of this period, shown in Graph 1. The 14.63%
and 21.95% parcels transacted during 1996 and 1997 respectively, represent the highest
proportion of transactions, and 58% of total parcels transacted during the six years of this
study period.
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Graph 1 - Percent of parcels in each ring around the station transacted during individual years.
The entire station area also experienced the highest proportion of parcels being transacted
per year during the beginning of the period after the preliminary announcement of station
locations. In 1997, the station area saw 65 parcels transacted, significantly higher at the
95% confidence level than any other year during study period 1996-2001. The
comparison study area saw little significant fluctuation throughout the 14 years, as can be
visualized in Graph 2.
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Graph 2 - Percent of parcels transacted within the station area versus the comparison area during
individual years.
IX. Conclusion
The results of this study suggest the announcement of the West Raleigh Rail Station in
October 1995 had a significant effect on the volume of property transactions involving
parcels within a three-quarter of a mile radius around the station site. When analyzed
against a comparable area, the proportion of property transactions in the station area went
from significantly less, to significantly more, after the announcement of the station.
Even stronger evidence of real estate speculation anticipating the West Raleigh Rail
Station exists by looking at the property transactions in the quarter-mile buffer around the
site. Prior to the announcement of the station, no difference in the percentage of parcels
transacted existed between the quarter-mile buffer and the half-mile ring, three-quarter
mile ring, or the comparison area. In both periods after the station announcement, the
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quarter-mile buffer experienced property transactions at significantly higher rates than
both rings and the comparison area.
Although the post-announcement period measures transactions between 1996 and 2001, a
large percentage of these transactions came in the years immediately following the
announcement. The peak of property transactions in 1997 may point to real estate
speculation because this usually involves the rapid purchasing of properties to land bank
until the most profitable time to sell. The trend of property transactions in the station
area fits this explanation of speculation as the proportion of transactions leveled off after
this peak and returned to similar proportions as the comparison area.
Analyzing the volume of property transactions represents a new method of gauging real
estate speculation around transit stops, and naturally questions may arise about how well
this measures the demand for land. The high turnover rate of properties around the
railroad tracks may be tied to buyers only being able to tolerate the noise produced by
trains for short periods of time before wanting to move away. This high turnover rate did
not begin until just after the announcement of a transit station on that site, but this study
cannot prove this increase is directly linked to this announcement. The usage of a
comparison study area helped account for any large changes in the vicinity of the station
that may have affected property transactions, but nothing accounted for the characteristics
of individual properties being sold. Characteristics that could be analyzed include the
land use of the properties, the size of lots, the size and age of buildings, the number of
bedrooms and bathrooms, and the distance from the station site. It may also be of use to
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see if any correlation existed between changes in property values and the number of
market transactions. This might show that the values near the stations kept going up, so
people kept selling to make a profit. This localized study may not be representative of
speculation surrounding the entire system because the selection of this station was based
on attributes making it the most likely to receive speculation. An examination of
properties surrounding other proposed stations in the Regional Rail System would be
required to see if the same results occurred across the region.
Information learned from this study is important for TTA and other agencies planning a
future transit system. Opponents of the Regional Rail System arguing that the rail will
take commuters nowhere, need to be shown that the market started anticipating the rail
system long ago, and that the demand for property around stations shows the future
potential for changes in land use. TTA may not be able to point to increased property
values or specific projects next to transit stations, but they could use this study to show a
significant change in the market upon announcing plans for the system. Knowledge of
this speculation can help make a case for the future success of the rail system if it
receives funding and proceeds with development. It is helpful to any agency planning a
transit system to know that changes in property values may not be the only indicator of
demand for accessibility to transit. Planners could use information on market
transactions to help guide decisions during the preliminary stages of planning a transit
system, such as identifying areas to rezone and provide future infrastructure. It may also
aid in deciding which station areas stand the best chance for success in the case the
number of stations must be reduced or certain stations must be relocated.
X. Figures
Figure 1 - The original 16 stations from 1995.32
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Figure 2 - Raleigh area map showing the location of the West Raleigh Station site.
West Raleigh Station Site
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Figure 6
T-Scores derived from Difference of Proportions
Station Area vs. Comparison Area
Proportion of Transactions T-score
Station Area vs. Comparison Area - 1992-1995 -2.575
Station Area vs. Comparison Area - 1996-2001 3.671
Station Area vs. Comparison Area - 2002-2005 -0.560
Station change vs. Comparison change from 1992-1995 to 1996-2001 7.624
Station change vs. Comparison change from 1996-2001 to 2002-2005 5.878
Quarter-mile changes compared
Proportion of change in Transactions T-score
Quarter-mile change vs. Half-mile change from 1992-1995 to 1996-2001 6.376
Quarter-mile change vs. Three quarter-mile change from 1992-1995 to 1996-2001 2.299
Quarter-mile change vs. Comparison change from 1992-1995 to 1996-2001 5.633
Quarter-mile change vs. Half-mile change from 1996-2001 to 2002-2005 2.521
Quarter-mile change vs. Three quarter-mile change from 1996-2001 to 2002-2005 -0.988
Quarter-mile change vs. Comparison change from 1996-2001 to 2002-2005 2.050
Comparisons over Time by Geography
Proportion of Transactions T-score
Quarter-mile - 1992-1995 vs. 1996-2001 -5.632
Quarter-mile - 1996-2001 vs. 2002-2005 1.807
Half-mile - 1992-1995 vs. 1996-2001 0.337
Half-mile - 1996-2001 vs. 2002-2005 1.116
Three quarter-mile - 1992-1995 vs. 1996-2001 -9.512
Three quarter-mile - 1996-2001 vs. 2002-2005 7.295
Station area - 1992-1995 vs. 1996-2001 -9.017
Station area - 1996-2001 vs. 2002-2005 6.875
Comparison - 1992-1995 vs. 1996-2001 -2.652
Comparison - 1996-2001 vs. 2002-2005 2.574
Quarter-mile ring compared to other geographies across periods
Proportions T-score
Quarter-mile vs. Half-mile - 1992-1995 -0.015
Quarter-mile vs. Three quarter-mile - 1992-1995 -0.392
Quarter-mile vs. Comparison - 1992-1995 -1.321
Quarter-mile vs. Half-mile - 1996-2001 6.623
Quarter-mile vs. Three quarter-mile - 1996-2001 2.099
Quarter-mile vs. Comparison - 1996-2001 4.803
Quarter-mile vs. Half-mile - 2002-2005 4.531
Quarter-mile vs. Three quarter-mile - 2002-2005 2.900
Quarter-mile vs. Comparison - 2002-2005 3.072
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